This study examined how well pre-service science teachers' understandings of evolutionary theory and nature of science predict their acceptance of evolutionary theory. A total of 136 pre-service science teachers participated in the study. Data were collected through Evolution Content Knowledge Test, Nature of Science as Argument Questionnaire and Measure of Acceptance of the Theory of Evolution and analyzed by using Multiple Linear Regression Analysis. The analysis revealed that only understanding of nature of science made a statistically significant positive contribution to the prediction of participants' acceptance of evolutionary theory
Introduction
Evolution is the central and unifying theme of biology as well as a controversial issue in society (Gregory & Ellis, 2009) . Accordingly, many researchers focus on studying acceptance of evolutionary theory which refers to acceptance of the scientific validity of evolutionary theory rather than believing in it (Rutledge & Sadler, 2007) . Available research regarding acceptance of evolutionary theory generally resulted in unsatisfactory levels of acceptance (e.g. Peker, Comert, & Kence, 2010; Kim & Nehm, 2010; Rutledge & Warden, 2000) . Thus, researchers turn their attention to exploring the factors thought to be related to acceptance of evolutionary theory. One of the factors affecting acceptance of evolutionary theory can be considered as individuals' content knowledge about evolutionary theory. Although there have been many studies that examined the relationship between understanding and acceptance of evolutionary theory (e.g. Bishop & Anderson, 1990; Demastes, Settlage, & Good, 1995; Deniz, Donelly, & Yilmaz, 2008; Peker, Comert, & Kence, 2010; Rutledge & Warden, 2000; Sinatra, Southerland, McConaughy, & Demastes, 2003) , they fail to demonstrate agreement on the direction of the relationship between understanding and acceptance of evolutionary theory. While some studies reported significant relationships (e.g. Deniz et al., 2008; Peker et al., 2010; Rutledge & Warden 2000) , others have determined that understanding is not significantly associated with acceptance of evolutionary theory (e.g. Bishop & Anderson, 1990; Demastes et al., 1995; Sinatra et al., 2003) .
Another factor thought to be related to the acceptance of evolutionary theory is nature of science (NOS) which is defined as epistemology and sociology of science, science as a way of knowing, or the values and beliefs inherent to scientific knowledge and its development (Lederman, 1992, p.331) . Studies with high school biology teachers (Rutledge & Warden, 2000) and undergraduate students (Lombrozo, Thanukos, & Weisberg, 2008 ) revealed significant relationships between understanding of nature of science and acceptance of evolutionary theory. Besides, Sinatra et al. (2003) found that undergraduates' acceptance of tentativeness of scientific knowledge was related significantly to acceptance of human evolution; however, it was not related to acceptance of animal evolution.
Although the relationships among understanding of evolutionary theory, understanding of nature of science and acceptance of evolutionary theory have been studied extensively in many countries, there has not been a large effort to examine such relations in Turkey. Besides, available research regarding related issue produced mixed results. Due to these discrepancies, it is worthwhile to examine the associations among these variables. Considering the significant role of pre-service science teachers in teaching and learning of evolutionary theory in the future, this study aimed at determining how well pre-service science teachers' understandings of evolutionary theory and nature of science predict their acceptance of evolutionary theory.
Method

Sample
A total of 136 junior and senior pre-service science teachers (73.3% female, 26.7% male) who were selected from three universities participated in this study. Participants' age was ranging from 19 to 29 with a mean age of 22.11 years (SD=1.35). The mean of their cumulative grade point average (cGPA) was 2.80 (SD=0.47) over 4.00.
Instruments
Evolution Content Knowledge Test
A modified version of 21-item multiple-choice test (Rutledge & Warden, 2000) , originally developed by Johnson (1985) , was used to measure pre-service science teachers' understanding of evolutionary theory. The test evaluated participants' knowledge regarding concepts; natural selection, extinction processes, homologous structures, coevolution, analogous structures, convergent evolution, intermediate forms, adaptive radiation, speciation, evolutionary rates, fossil record, biogeography, environmental change, genetic variability, and reproductive success. Participants' understanding of evolutionary theory was determined by adding up their correct answers so that their test scores ranged from '0' to '21'. The higher test score indicates a higher understanding of theory of evolution. The test was translated and adapted into Turkish by Deniz, Donnelly and Yilmaz (2008) .
The Nature of Science as Argument Questionnaire (NSAAQ)
Pre-service science teachers' understanding of nature of science was assessed by Nature of Science as Argument Questionnaire which was developed by Sampson and Clark (2006) . The NSAAQ includes 26 contrasting alternatives items which are divided into 4 subscales about nature of scientific knowledge (6 items); methods that can be used to generate scientific knowledge (6 items); what counts as reliable and valid scientific knowledge (7 items); and what role scientists play in the generation of scientific knowledge (7 items). In the NSAAQ, there are two contrasting viewpoints for each item (one of the viewpoints is a sign of consistency with the view of science as a process of explanation and argument, the other specifies more naïve ideas about nature of science) employing a 5-point Likert scale. In computing participants' NSAAQ scores; negatively-phrased items were reversed to have higher scores reflecting more consistent view with the view of science as a process of explanation and argument. The authors of the present study translated and adapted the NSAAQ into Turkish and the Cronbach's alpha reliability coefficient was found to be 0.75.
Measure of Acceptance of the Theory of Evolution (MATE)
Pre-service science teachers' acceptance of evolutionary theory was assessed by Measure of Acceptance of the Theory of Evolution developed by Rutledge and Warden (1999) . The MATE, which is a five-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree), comprises 20 items (10 positively-phrased and 10 negatively-phrased items) regarding process of evolution, scientific validity of evolutionary theory, evolution of humans, evidence of evolution, scientific community's view of evolution, and age of the Earth. In computing participants' MATE scores; negatively-phrased items were reversed to have higher scores for higher levels of acceptance of evolutionary theory. The MATE was translated and adapted into Turkish by the authors of the present study and the Cronbach's alpha reliability coefficient was found to be 0.88.
Results
Descriptive statistics
The descriptive results regarding pre-service science teachers' understanding of evolutionary theory, understanding of nature of science and acceptance of evolutionary theory were introduced in the following sections.
Pre-Service Science Teachers' Understanding of Evolutionary Theory
Of a possible 21 correct responses on evolution content knowledge test, a mean score of 7.99 (SD =2.84) was attained by pre-service science teachers. That is, participants gave correct answers to less than half of the questions, indicating a quite low understanding of evolutionary theory. For instance, about half of the participants correctly identified the explanation for the similarity that marine mammals have many structural characteristics in common with fishes as 'Marine mammals adapted to an environment similar to that of the fishes'. In addition, in one of the items, participants were asked to determine the most likely initial result of a sudden major climatic change. Only 37.5% of the participants answered correctly to this item by selecting 'A rapid increase in extinction rates'. Moreover, 40.8% of the participants gave a correct response to the item asking the best explanation for the presence of tropical rain forest fossil forms in Canada by selecting 'A major climatic shift on the earth'.
Pre-Service Science Teachers' Understanding of Nature of Science
According to descriptive results, pre-service science teachers generally demonstrated a moderate level of understanding of nature of science (M= 3.77, SD= .43). For instance, about half of the participants agreed on the items indicating sophisticated ideas; scientific knowledge is subjective (50.4%), the reliability and trustworthiness of data should always be questioned (47.1%) and a scientist's personal beliefs and training influences what they believe counts as evidence (54.4%). In addition, while majority of the participants (79.4%) thought that the methods used by scientists vary based on the purpose of the research and the discipline, only 29.4% thought that experiments are important in science because they can be used to generate reliable evidence.
Pre-Service Science Teachers' Acceptance of Evolutionary Theory
According to descriptive results, pre-service science teachers' acceptance of evolutionary theory was found to be at moderate level (M= 3.32, SD= .67). For example, about half of the participants agreed on items; 'There is a significant body of data that supports evolutionary theory' (58.3%), 'Evolution is a scientifically valid theory' (54.4%) and 'Modern humans are the product of evolutionary processes that have occurred over millions of years' (48.9%). On the other hand, there was a considerable percentage of disagreement on items such as 'The theory of evolution is based on speculation and not valid scientific observation and testing' (42.1%) and 'The available data are ambiguous (unclear) as to whether evolution actually occurs' (28.7%). It is necessary to note that the information about frequency distributions were given by grouping 'strong agree' and 'agree' into one category and 'strongly disagree' and 'disagree' into another category.
Inferential statistics
Multiple linear regression analysis was conducted to examine the contribution of understandings of evolutionary theory and nature of science to pre-service science teachers' acceptance of evolutionary theory. The results indicated that the model which includes 'understanding of evolutionary theory' and 'understanding of nature of science' as predictor variables reached a statistical significance and explained 7.2% of the variance in participants' acceptance of evolutionary theory. (R = .27, F(2, 133) =5.20, p <.05). Of these two variables, only understanding of nature of science was found to make a statistically significant positive contribution to the prediction of participants' acceptance of evolutionary theory ( = .26, p <.05). In Table 1 , Beta coefficients ( ), related significance values (p) and semipartial correlation coefficients (sr) are illustrated. 
Discussion and conclusion
Regarding the contribution of understandings of evolutionary theory and nature of science to acceptance of evolutionary theory, multiple linear regression analysis results revealed that only pre-service science teachers' understanding of nature of science made a statistically significant contribution to their acceptance of evolutionary theory. That is, pre-service science teachers with sophisticated understanding of nature of science had higher levels of acceptance of evolutionary theory. Supporting this result, several studies (e.g. Lombrozo et al., 2008; Rutledge & Warden, 2000) reported a significant relationship between understanding of nature of science and acceptance of evolutionary theory. Besides, Sinatra et al. (2003) found that participants' acceptance of tentativeness of scientific knowledge was related significantly to acceptance of human evolution; however, it was not related to acceptance of animal evolution. Regarding understanding of evolutionary theory, the present finding is consistent with some studies (e.g. Bishop & Anderson, 1990; Demastes et al., 1995; Sinatra et al., 2003) which found nonsignificant relationships between understanding and acceptance of evolutionary theory. However, there are also research reporting significant relationships (e.g. Deniz et al., 2008; Peker et al., 2010; Rutledge & Warden, 2000) . At this point it is important to note that although the current study reported a significant relationship between understanding of nature of science and acceptance of evolutionary theory, descriptive results indicated that pre-service science teachers' acceptance of evolutionary theory was at moderate level (M= 3.32, SD= .67). Actually, this is an expected finding considering the descriptive result indicating that participants had a moderate level of understanding of nature of science (M= 3.77, SD= .43) . According to the present findings, it is clear that improving pre-service science teachers' understanding of nature of science can lead to an increase in their acceptance of evolutionary theory. Therefore, it is suggested that teacher education programs are designed to develop sophisticated understanding of nature of science which, in turn, a high level of acceptance of evolutionary theory.
